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An, 




IS IT te B U )0 




(BJ)M 1456 ^ 



W < 2.25 X 10^ X An -3.175 

HI 3 ^di:S®B^^^^i*^7t^# + , ^?:i[^lt^^{t An , pJ^^ 

^; 

Isl6^^[S4;;f^4^^i2^^7t^#4', ^'>:i:iff It^^itAn , oj^^ 

ID 7 4 W COD ( 

m 8 4 ^if/T^^^j2ti;^^^f^r^:t'X:^CJiflt^^fiAn ^\%W,'^:t 

v/'&HI 1 ^, n §y GAs It;^ 1 ^f^Xkl^^ 0.5^m J? Se n M OAs 
^JM'M2. 0.1 

^ n gy Al,Ga,.,As 4 , x>s>0 . ^ ^ ^ )5£ f j^lj , s=0.18, 
x=0.45 . 
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s n mnm 4 ±i^^xmj^ 410A AivGa,.vAs ^'{^^m 5 . 
looA Ai,Ga,.qAs tKf^^M.^ ^M'^m^^^mm^.^m.m e vjr 

410A mi^^^ AlwGa,.wAs ^f^WB: 7 , l>x>v, v>q>0, w>q>0, yl>w, 
Y2>w. ^^:^m^miH'^, v=0.35,q=0.035,w=0.35. 

1±^'^^m 7 ±mf^ t|^m m Zn p ii! AlyiGa,.y,As 8 . 

:^mmmm'=^, yi=o.45. 

mi^m^ 200A 6^^?^ Zn p ly Ai„Ga,.„As t^Mm.±m 9 . 

2fam m^W- Zn p §y Aly2Ga,.y2As $XB 10 ffl 0.4^m J?^J^ Zn p 
M GAs MM(cap layer)! 1 . p mi^Mm.±B: 9 W^im , %JS. W)im 

^j^«^^%y;fLi2#^5e^9Tn^jf . iiM. i>u>yi, i>u>y2. 

m^, u=0.7, y2=0.45 . p ^ti^'JISiM 9 . p m%XB 10 m p M^M W 
t^^T^^W?^^^ 12. 

^ p S±m^'^J^}^ O.S^m J?^^^^ Al,,Ga,.,,As ^ riPlJSM 

13.02|im J¥ Se^^feni^ Al^Ga,.z2As %rjfLlS^M 14^ 0.3|im J¥ Se n 
ill GaAs %rjfL|5a?^il 15 , 12 S^jfiJ^ffi. l>zl>yl, 

l>2l>y2, l^z2>yl, I>z2>y2 . 



6 urn l¥ Zn#^ p 1^ GaAs J^MIi 16 p i^MM 11 6^±^M. 

faj^ji 15 fi^±^M^^M±. 

l£pSy?^M^ 16±^^Bb Cr/Aum^&^ pfJ^tS 17 ,^^nmnj^ 
1 6<]T^M±J^^i Cr/Sn/Au ^1^6^ n tJ^tS 18 . 

Jffl it ^ ffj it ± 3i 4^ ^ M 7t t§ 6^ ;^ . 

"tTfe. iifflit^P^il^mi-b^^^gi^LfK ( MOCVD ) •i^m.^^mh 

M ( MBE ) f^:tm&^n.m^m ( VPE ) GaAs ^tift 1 

^^-txnS! GaAs^J?+M2 , n gi! AlGaAs ^1 Jl' jl 3 , n AlGaAs 4 , 
^N^^AlGaAsTt^^ilS , ^"^m^^WMe . ^^^^ AlGaAs 
7« p M AlGaAs ¥iH^^ ) 8. p Si! AlGaAs ^ AlAs ti^ijiaihil 

9. pm.m.mJ-^JK=^\^Afa'BM'imi^m^) lOli^^piyGaAsMilll. 

pMMM 11 Jii^t/^M, m±^uikxin^^pm%km \o±mm^mnmt 

itpSi!GaAsM/l 11 ±J^^.^?^Si02^, ?f ^ SiOj j^^t 



13. 14^0 15, i^zmmn'^mu^ n^iMm^, mtHM-m \i ^±m. 
11 &'d±^m±^^pmGaAsmMm 16. 

=^f5^M:^MJFflt^2^/h. Silt, iS^TfelK ( SI 1 ^m&^mmTikMi^^ 

i£ffi±i$^t^, ^^Liaaii 13 ^0 14 m^jmm^^Wim.mm, 
M.it^n^mRinm un i4#g6^ Aie^a^tbzi ^22m.^-^m 

%6^^ttM, ^j^-feiti^^i^ 1200^m , ^£ 25 -CJf^it^^itTift^Ti'JS. 
^ 1 m^J^'Am^m 13 ^ 14 Al 6^^l5>tb zl fq z2 2 ^Jf 

/l^#A6^pSyii[jl8^j?igt. tS-^Al - A5 W#p°p.^^j^4.5Ktm. 
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%?jftiaj^M 13 


^h^mii^m 14 6^ 






Al S^^i^tb zl 


Al S^^I^tb z2 


t(^m) 


Al 


0.53 


0.53 


0.25 


A2 


0.55 


0.55 


0.25 
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A3 


0.59 


0.59 


0.25 


A4 


0.70 


0.70 


0.25 


A5 


0.70 


0.70 


0.25 



j^mm^&^m:i^±^}ii!,^j3m^yf^b=f- loomw, '^m^^m^^iM.^±f- 

2.6 X 10 - '0tj^:f:/jN^ i50mw, m^^^mfrM^mm^XT- 2.3 X 10-^ 

Bt^^/bf- 200mw . 

fii]'ft<£T, mm-^^j^mm^'i^i:^ 43mA, x^%>^i[^ HOmA , 

^^nn l8^ 7jc^7t^^t^^^ 7°; rfn^:t^^l^^^1i:^±^ 

2.5xl0■^ 170mw ^^WRT, ^# 10 6^ ^ 7^ 1^ {t % ^ 

45mA , Xf^^^Tu:^ 185mA , ^ JlTt^^fiC^ 18^ tK^^^^^^ 
j^7°. 

^^^j[i^lt^M{i^:^T2.3 X 10 -'B^, ^3t$iiitfc55!ji^^2O0mw, 
iil!J^#iy6^^3fe(35{t*'^1Cj^47mA, X^^^^li^ 235mA , SJl^t^^^^ 
^l8^ yK'^^M^n^^ 6.5\ 

Silt, ft^«:z|^:^0J^SS^m^^j$i^:5t^#'4^, Je^^c^ci^fl^^^ 
iM.i^^tf^^iz=f- 3 X 10 " ja:g»:^:^TP 2.6 ^ \o - \ 

mxt7^n^Wim.mm 13^ i4#i6ijAi e^m^bbzi ^zi. pmm. 

% 95 % 1200^m , :S 25 'C i^^i^W^mTmi 

^fliJS. #B°pB4, B9, B14, B\B m B2\ j^mm^W^a Al . A2 . 
A3 . A4 ^ A5 . 
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An 


W(nm) 


Pk(mW) 


Bl 


0.0023 


5.5 


110 


B2 


0.0023 


5.1 


150 


B3 


0.0023 


4.7 


180 


B4 


0.0023 


4.5 


200 


B5 


0.0025 


6.0 


90 


B6 


0.0025 


5.4 


95 


B7 


0.0025 


5.0 


120 


B8 


0.0025 


4.8 


150 


B9 


0.0025 


4.5 


170 


BIO 


0.0025 


4.2 


200 


Bll 


0.0030 


5.7 


80 


B12 


0.0030 


5.3 


85 


B13 


0.0030 


4.9 


90 


B14 


0.0030 


4.5 


100 


B15 


0.0030 


4.3 


120 


B16 


0.0038 


5.3 


55 


B17 


0.0038 


4.9 


60 


B18 


0.0038 


4.5 


60 


B19 


0.0050 


5.5 


45 


B20 


0.0050 


4.9 


45 


B21 


0.0050 


4.5 


50 



m 3 mTT^mmm 2 bi - B21 ^w^pm^^^^mjfmmmm 
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A^Lmr^ ( Al ) ^^s: 

W=1.6x 10^ >^ An [^im] + 9.3[^m] (Al) 
^mumT^ ( A2 ) 

W=1.5x 10^ X An [)im] + 8.55[nm] (A2) 

loomw , ^^Pifcbi^^^^ w n^^t^%^mmm.An um^'Yn^'^.: 

An > 2 X 10 ■ ^ 

W<1.6x 10^ An [^m] + 9.3[nm], 
W > 3.0 [^m] 

W < -1.5 X 10^ X An [urn] + 8.55[|im] 

^±i^^-^Sfe{?!j4', m^r^JE AlqGa,.qAs (q>0)t^^61]^4^ l^^t^ 
Mffl'f^^i®;! 6 , flJ^Hl^UMffii AlqGai.qAs AlpGa,.pAs ISJ^M 

Al,Ga,.qAs {q>0)^i^^^'^^M.^^tJkmmY^%^Mm 6 . 

TMffiHl 4 n 5 ij^.0J1t^2l^^0jm - AlGaAs ,¥.^^j*^7t 
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4^,:^nm GAs l^/fe 1 ±^'A^J& O.S^im J¥ Se n GAs 
^I^M 2 , 0.1 M m Se n M AUGai.sAs ^I?^'^ 3 VJR 2.2 M m I? 
Se Al,Ga,.,As 4 , ^4'6^x>s>0. ^^^^m^Min"^, s=0.18, 
x=0.45 . 

n 4 ±^r:^JE^^K 200A m^m^^ AUGelvAs jt^^^M 5 , 

^mm'^^WM 6 200A mm^^ AUGa^.^As Tt^^^il 7 , 
l>x>v. ^E^^SSi^ll't', v=0.35. iiil35#itit 80A j?E^ AlqGa,.qAs 
^61J1:^I^ jl 6a ffl 80A j¥i AlpGa,.pAs t^^^PlJ^jl 6b , 
6. i^M, v>p>q>0, w>p>q>0 . 2|s:^J]gj^iJ 4^ . q=0.1 1, p=0.3 . lltj^h, 
yl>w, y2>w. w=0.35 . 

^%W.^B 7 ±?^^ t^m J? Zn ^^6^ p m. AlyiGai.yiAs 
Wl'^, yl=0.45. 

1± p i^ii^ 8 ifi4^:*§p^±^rj^j^5S,^?&ili:^f^ ( f&^j$^it:^f^ ) 

200A j?^?^ Zn ^^fit) p m ALGai.„As X^%m±m 9 . LS^m 
Zn P Aly2Gai.y2As 10 0.7^m ff^?]^ Zn p 

GAs Mill 1. piyi:4^iJ{5E±M9 6^^ig::^ W^m. ^itWi^m^^^f 
^%»fL5^^56^^P&^^J^. iiM, l>u>yl, l>u>y2 . ^^^^M^^l'^ , 
u=0.7, y2=0.45 . p Mti^iJPllhM 9 , p 1 0 ^ p MM 1 1 T 

.^^W^^^ 12 . 

l£pmWm^ ±.mXfi^J^03 M m ff^^^^e^ AU,Ga,.„As ^VjfLP-aJS 
M 13 , 0.2 M m I? Se n m AU2Ga,.,2As ^mR^M 14 0.3 

M m j¥ Se ^^61] n 1^ GAs ^yifLPl?^^ 15 , >AMMMft#?^B^ 12 6^ 
ffl'J^®. l>zl>yl, 1>z1>y2, l>z2>yl, I>z2>y2 . 

p g^MM 11 6^±^M. ^^^^^-^LPij^ii 13 n m^^k 

m Zn p ly GAs m^m i6 . 

^piyjiMM \6±mj^i^ cr/Aum.f^&^p m^m n, ^Snsyi^t/a i 

6^T^ffi±^iJ Cr/Sn/Au M^fi^ N 18 . 
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^^X^Wmn^A-^^^Wi^. Silt, (m 4 4^l.^Ut^tflE]^ 

i^^llAn ( ^d-Ii^ZT^ P Eigt a 6^^?iJfflt$ n„ ® ■i)(^Ii>ZT JF P MilJE 
^lAxiji^Pk, mr^7\^n\^^7\^^%-^'^%i^Qu^ COD 

6<) B!J/5M±5>35'JI£±^M^^ 12 % 95%&<j^l1-^, Kf2ti4^^i5:^^ 600 

Mm. 25 -CJfJ^^gitTf^^lPjJl:. 
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t 

(^m) 


Al 6^ 

zl=z2 


An 


W 
(um) 




e ^jg 


Pk 
(mW) 


COD 
(mW) 


(|im) 


CI 


0.25 


0.52 


0.0020 


4.5 


0 


5.6 


115 


190 


35 


C2 


0.23 


0.52 


0.0024 


4.8 


0 


5.6 


95 


175 


9 


C3 


0.23 


0.52 


0.0024 


4.0 


0 


5.5 


120 


180 


7 


C4 


0.23 


0.52 


0.0024 


3.2 


0 


5.9 


145 


185 


7 


C5 


0.22 


0.57 


0.0028 


5.0 


0 


5.6 


70 


200 


8 


C6 


0.22 


0.57 


0.0028 


4.3 


0 


6.0 


100 


185 


6 


C7 


0.22 


0.57 


0.0028 


3.5 


0 


6.5 


1 10 


180 


5 


C8 


0.22 


0.57 


0.0028 


3.2 


0 


7.0 


120 


150 


5 


C9 


0.21 


0.57 


0.0031 


4.6 


0 


6.1 


70 


180 


7 


CIO 


0.21 


0.57 


0.0031 


3.8 


0 


7.0 


100 


170 


5 
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t 

()im) 


Al ^ 
zl=z2 


An 


W 
(|am) 




0 ^ig 


Pk 
(mW) 


CPD 
(mW) 




Cll 


0.21 


0.57 


0.0031 


3.3 


o 


7.2 


110 


150 


4 


C12 


0.21 


0.57 


0.0031 


2.8 


o 


7.6 


110 


140 


5 


C13 


0.21 


0.57 


0.0031 


2.5 


o 


7.8 


100 


100 


4 


C14 


0.21 


0.57 


0.0031 


2.0 


o 


8.1 


50 


50 


3 


C15 


0.20 


0.52 


0.0033 


4.5 


o 


6.7 


60 


180 


7 


C16 


0.20 


0.52 


0.0033 


3.6 


o 


7.4 


95 


160 


7 


C17 


0.20 


0.52 


0.0033 


3.2 


o 


7.5 


115 


150 


4 


C18 


0.19 


0.57 


0.0035 


4.6 


o 


7.1 


50 


175 


6 


C19 


0.17 


0.57 


0.0040 


4.0 


X 


4.6 


0 


140 




C20 


0.15 


0.57 


0.0045 


4.0 


X 


4.2 


0 


150 





m 6 m^^^AinM^m^n . -^^mm^mm^mjtBimn^&xyt 

me^m, j^{g:S;^7t^i?/ji^Pk:T^/JsT70mw, ^^^mnmSiM 

m-M.n A ^mm^m. X :tm\Km ra w ^^nurmmmmAn , m 
tf3M±ytmiii^j]m Pk ;iF/hT loomw , m0M^nm&m.^^^ b m 

j:^ c t® ( ^^^m. c ) ix it Rc w ^^tt^^^mik^n , m 

^^7X¥7t^:^t^^eH^^h^ 7°, m'^M^wm^'^^^^ D T® ( 

^^l:^ D ) EJlli RD W -^^5:^jJfTl^$^{iAn . 

A d^Txt ( Bl ) 

W = -1.33 10^ [^im] X An + 8.723 [^m] (Bl) 
l:^B ^Tst: ( B2 ) ^/t;: 

W = -1.33 ^ 10^ [|im] X An + 7.923 [^im] (B2) 

i:^ X *T5t: ( B3 ) mTTs- 

W = 2.5 [^im] (B3) 
C *T5*: ( B4 ) 
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